A Gram-stain-negative bacterium, strain TS-T11 T , was isolated from Tuosu lake, a saline lake (salinity 5.4 %, w/v) in the Qaidam basin, Qinghai province, China. Its taxonomic position was determined by using a polyphasic approach. Cells of strain TS-T11
The family Idiomarinaceae was described by Ivanova et al. (2004) with the genus Idiomarina (Ivanova et al., 2000) as the type and only genus, and was emended by Jean et al. (2006) with proposition of another new genus, Pseudidiomarina. All the species of genus Pseudidiomarina were then transferred to genus Idiomarina (Taborda et al., 2009) . At the time of writing, the family Idiomarinaceae comprises two genera: Idiomarina (Ivanova et al., 2000) and Aliidiomarina (Huang et al., 2012) . The genus Idiomarina was described by Ivanova et al. (2000) with Idiomarina abyssalis KMM 227 T as the type species, which was isolated from the northwestern Pacific Ocean at a depth of 4000 m. At the time of writing, the genus Idiomarina comprises twenty recognized species, all of which were isolated from saline habitats. In this study, we report the taxonomic characterization of a novel bacterium, strain TS-T11 T , isolated from Tuosu lake, a saline lake in the Qaidam basin, Qinghai province, China, during a survey of its bacterial diversity.
The saline water sample was collected from Tuosu lake (GPS site 37 u 119 150 N 96 u 539 300 E, depth 3.3 m, salinity 5.4 %, 6.4 mg dissolved oxygen l 21 , pH 8.8 and temperature 20.1 u C) at 1.0 m beneath the surface. Strain TS-T11 T was isolated by the standard dilution plating technique on diluted Luria-Bertani (LB) agar (0.5 g tryptone, 0.25 g yeast extract, 50.0 g NaCl and 11 distilled water, pH 9.0) at 30 u C. Strain TS-T11
T grew well in LB (4 % NaCl, w/v) broth, marine broth 2216 (MB; Difco) and on marine agar 2216 IP: 54.70.40.11
On: Mon, 21 Jan 2019 22:13:11 (MA; Difco), but could not grow in trypticase soy broth (TSB; Bacto). The strain was preserved in MB supplemented with 20 % (v/v) glycerol at 280 u C. All the experiments were performed in parallel with Idiomarina aestuarii JCM 16344 T , Idiomarina salinarum DSM 21900 T and Idiomarina taiwanensis CGMCC 1.12292 T , except for the morphological studies, growth tests and DNA G+C content analyses. Cells for all analyses were obtained after cultivation on MA at 30 u C for 48 h unless otherwise stated.
Cell morphology and flagellation were observed by optical microscopy (BH-2; Olympus) and transmission electron microscope (H-600; Hitachi) after negative staining with 1 % (w/v) phosphotungstic acid. Gram reaction was performed according to the protocol of Gerhardt et al. (1994) . Growth at 0, 4, 10, 15, 20, 25, 30, 35, 40 and 45 u C was measured in MB. Growth at pH 4.5-11.5 (at intervals of 0.5 pH units) was determined in LB broth supplemented with 4 % (w/v) NaCl at 30 u C. The pH was adjusted with 5 M NaOH or HCl and adjusted again with sterile NaOH or HCl after autoclaving. Tolerance to NaCl was examined in LB broth with 0-12.0 % (w/v) NaCl (tested at intervals of 0.5 %, w/v).
The requirement for oxygen was tested in an anaerobic system (AnaeroGen). Production of hydrogen sulfide was assessed with lead acetate paper. Catalase and oxidase activities and hydrolysis of casein, starch and Tweens 20, 40, 60 and 80 were determined according to methods described by Dong & Cai (2001) . Utilization of carbon substrates (0.5 %, w/v) was tested according to the method described by Dong & Cai (2001) with 0.01 % (w/v) artificial seawater instead of distilled water; yeast extract (0.05 %, w/v) was added as a supplement. The artificial seawater contained (per litre distilled water): 24.0 g NaCl, 5.1 g MgCl 2 , 4 g Na 2 SO 4 , 1.1 g CaCl 2 , 0.7 g KCl, 0.2 g NaHCO 3 , 0.1 g KBr, 0.027 g H 3 BO 3 , 0.024 g SrCl 2 , 0.003 g NaF. Susceptibility to antibiotics was determined by the disc diffusion method using filter-paper discs (Beijing Pharmaceutical Company), which contained various antibiotics as specified in Table 1 and the species description. Growth inhibition effects were observed and estimated according to the protocol of Nokhal & Schlegel (1983) after incubation on MA (pH 7.5) for 3 days at 30 u C. The diameter of inhibition zones was measured and diameters of ,10, 10-20 and .20 mm were scored as resistant, weakly resistant and susceptible reactions, respectively. Additionally, API ZYM, API 50CH with 50CHB/E medium and API 20NE systems (bioMérieux) were used to test enzyme activity, acid production and other physiological and biochemical traits according to the manufacturer's instructions, and the results were recorded for 2 weeks.
Colonies of strain TS-T11
T were 1.4-2.0 mm in diameter, smooth, non-pigmented, transparent and glistening after cultivation on MA (pH 7.5) at 30 u C for 48 h. Cells of strain TS-T11
T were Gram-stain-negative, non-sporeforming rods, 0.6-0.8 mm wide and 0.8-2.2 mm long, and motile by means of a single polar flagellum (Fig. S1 , available in the online Supplementary Material). Strain TS-T11
T was strictly heterotrophic, aerobic and positive for catalase and oxidase. Strain TS-T11
T was able to grow in the presence of 0.5-11.0 % (w/v) NaCl (optimum 4.0-6.0 %), within the temperature range 4-40 u C (optimum 30-35 u C) and a pH range of pH 6.0-10.5 (optimum pH 7.5-8.5). No growth occurred at 0 or 45 u C, pH 5.5 or 11.0, in the absence of NaCl or in the presence of 11.5 % (w/v) NaCl. H 2 S was produced. The strain hydrolysed Ltyrosine and Tweens 20, 40, 60 and 80. Starch and casein were not hydrolysed. In the API 50CH test system, acids were only produced from aesculin for I. aestuarii JCM 16344 T and I. taiwanensis CGMCC 1.12292 T , while all the tests for strain TS-T11
T and I. salinarum DSM 21900 T were negative. In the API 20 NE test system, strain TS-T11
T was positive for hydrolysis of urea and gelatin, and other tests were negative. The enzyme activities detected by the API ZYM system and the carbon sources utilized by strain TS-T11
T and the three reference type strains are specified in both Table 1 and the species description. Almost all the results obtained in this study for the reference type strains were consistent with those originally described (Jean et al., 2006; Park et al., 2010; Yoon et al., 2007) , with the exception of leucine arylamidase and trypsin activity and hydrolysis of gelatin, L-arginine and urea for I. aestuarii JCM 16344
T (Park et al., 2010) . These experiments were repeated several times and the same results were obtained, suggesting that these properties may be variable in I. aestuarii. Further morphological, physiological and biochemical characteristics of strain TS-T11
T are specified in both Table 1 and the species description.
Biomass for chemotaxonomic analyses was cultivated on MA at 30 u C for 2 days to late exponential phase. Genomic DNA was extracted by using a bacterial genomic kit (D3350-1; Omega Bio-Tek). The DNA base composition was determined by the thermal denaturation method (Marmur & Doty, 1962) , with the DNA of Escherichia coli K-12 as a reference. Isoprenoid quinones were extracted from freeze-dried biomass and purified according to the method of Collins (1985) and analysed by HPLC (Wu et al., 1989) , with known menaquinones and ubiquinones extracted from the type species as references. Cellular fatty acids were analysed using the standard protocol of the Sherlock Microbial Identification System (MIDI), version 6.0 and peaks were identified on an Agilent 6890N Network GC system using the TSBA6 peak-naming table. Polar lipids of strain TS-T11 T , I. aestuarii JCM 16344 T , I. salinarum DSM 21900
T and I. taiwanensis CGMCC 1.12292 T were extracted using a chloroform/methanol system and identified using two-dimensional TLC, as described by Kates (1986) . Silica gel 60 F 254 aluminium-backed thin-layer plates (Merck) were used in TLC analysis. To further distinguish strain TS-T11
T from the type strains of closely related species of the genus Idiomarina, DNA-DNA hybridization was performed in triplicate by using the initial renaturation rate method as described by De Ley et al. (1970) and as modified by Huss et al. (1983) .
The DNA G+C content of strain TS-T11
T was 46.8 mol% (T m ), which is within the range of values reported for the genus Idiomarina (45.0-56.4 mol%). The major respiratory quinone was Q-8, consistent with other species of the genus Idiomarina. The fatty acid profiles of strain TS-T11
T and the three reference type strains are shown in *Result differs from original findings described previously (Park et al., 2010) .
Idiomarina planktonica sp. nov. Table 2 . The cellular fatty acid profiles obtained in this study for the reference type strains were similar to those originally reported (Jean et al., 2006; Park et al., 2010; Yoon et al., 2007) and reported in other publications Song et al., 2013; Taborda et al., 2009 ) in terms of major fatty acids. All these strains contained iso-C 15 : 0 , iso-C 17 : 0 and iso-C 17 : 1 v9c as major fatty acids, although in different proportions, which might be due to the different culture conditions. Strain TS-T11 T had a fatty acid profile similar to those of the type strains of closely related species of the genus Idiomarina under the same cultivation conditions (Table 2 ). The major fatty acids of strain TS-T11
T were iso-C 15 : 0 (17.9 %), iso-C 17 : 0 (18.4 %) and iso-C 17 : 1 v9c (22.9 %), as for other species of the genus Idiomarina. Strain TS-T11 T could be differentiated from the reference type strains in the proportions of the major fatty acids and absence of some minor fatty acids ( Table 2) . The polar lipid profiles obtained in this study for strain TS-T11
T and the three reference type strains are shown in Fig.  S2 . Strain TS-T11
T exhibited a complex polar lipid profile consisting of phosphatidylethanolamine (PE), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG) and nine uncharacterized phospholipids (PL1-PL9). Similar polar lipid profiles were shown with the three reference type strains. The polar lipid profiles obtained in this study for I. salinarum DSM 21900 T and I. taiwanensis CGMCC 1.12292
T were similar to those described previously . All of strain TS-T11 T and the three reference type strains had PE, PG, DPG and five uncharacterized phospholipids (PL1-PL5). Strain TS-T11
T could be differentiated from the three reference type strains by the presence of three uncharacterized polar lipids (PL7-PL9), and absence of several other uncharacterized polar lipids (PL10-PL12).
The 16S rRNA gene was amplified with primers 27F and 1492R (Weisburg et al., 1991) , and cloned into the pEASY-T1 vector and the DNA sequenced with primers M13f and M13r (Majorbio Company). The almost-complete 16S rRNA gene sequence (1505 nt) was obtained and compared with available sequences in the GenBank database using the BLAST program (Altschul et al., 1990) at NCBI (http://www. ncbi.nlm.nih.gov). The 16S rRNA gene sequences of strain TS-T11
T and related taxa were aligned with the CLUSTAL_X program version 1.81 (Thompson et al., 1997) . The neighbour-joining tree (Saitou & Nei, 1987) , maximumparsimony tree (Fitch, 1971) and maximum-likelihood tree (Felsenstein, 1981) were reconstructed using the MEGA program version 5 (Tamura et al., 2011) . Evolutionary distances were calculated by Kimura's two-parameter model (Kimura, 1983 ) and pairwise-deletion was chosen as the gaps/missing data treatment option.
The neighbour-joining phylogenetic tree based on 16S rRNA gene sequences is shown in Fig. 1 . Strain TS-T11 T was closely related to the species of the genus Idiomarina (93.8-97.4 %, sequence similarity), and together with I. aestuarii KYW314 T and I. salinarum ISL-52 T , formed a distinct cluster within the genus Idiomarina. Strain TS-T11
T exhibited highest sequence similarity to I. aestuarii KYW314 T (97.4 %) and I. salinarum ISL-52 T (97.4 %); and less than 96.0 % sequence similarity to another 18 type species of the genus Idiomarina. The topologies of the maximum-parsimony and maximum-likelihood trees were almost the same as that of the neighbour-joining tree. Phylogenetic analyses based on 16S rRNA gene sequences clearly suggested that strain TS-T11
T is a member of the genus Idiomarina.
In addition to phylogenetic data, strain TS-T11
T also showed many properties that are in agreement with those reported for the genus Idiomarina, such as positive for catalase and oxidase, Gram-negative, strictly aerobic, nonpigmented, requiring NaCl for growth, Q-8 as the major respiratory quinone, and iso-C 15 : 0 , iso-C 17 : 0 and iso-C 17 : 1 v9c as the major fatty acids. This further indicated that it should be a member of the genus Idiomarina. However, many other properties of strain TS-T11
T could be differentiated from reference type strains of genus Idiomarina such as cell motility, optimum pH and NaCl concentration for growth, H 2 S production, nitrate reduction, D-glucose fermentation, hydrolysis of urea, L-arginine, casein, aesculin and gelatin, activities of some enzymes, assimilation of some carbon substrates, resistance to some antibiotics and DNA G+C content (Table 1) . The results of DNA-DNA hybridization showed that the DNA-DNA Strictly heterotrophic and aerobic. Oxidase and catalase positive. Cells are Gram-stain-negative, rod-shaped, motile by means of a single polar flagellum, 0.6-0.8 mm wide and 0.8-2.2 mm long. Colonies are 1.4-2.0 mm in diameter, smooth, non-pigmented, transparent and glistening after cultivation on MA (pH 7.5) at 30 u C for 48 h. Positive for H 2 S production and hydrolysis of urea, L-tyrosine, gelatin and Tweens 20, 40, 60 and 80. Negative for nitrate reduction, indole production, D-glucose fermentation and hydrolysis of L-arginine, casein, aesculin and starch. Growth occurs at 4-40 uC (optimum, 30-35 uC) in MB, at pH 6.0-10.5 (optimum, pH 7.5-8.5) in LB broth supplemented with 4 % (w/v) NaCl, and in the presence of 0.5-11.0 % (w/v) NaCl (optimum, 4.0-6.0 %) in LB broth. Utilizes L-rhamnose, sodium pyruvate, sodium glutamate, inositol and salicin as sole carbon and energy sources. Weakly utilizes sucrose, lactose, D-galactose and sorbitol, and does not utilize D-glucose, D-xylose, maltose, Dmannose, citrate, succinic acid, malate, fumarate or sodium succinate as sole carbon and energy sources. According to API ZYM tests, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase; negative for lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetylb-glucosaminidase, a-mannosidase and a-fucosidase. The major fatty acids are iso-C 15 : 0 , iso-C 17 : 0 and iso-C 17 : 1 v9c. 
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Glaciecola punicea ACAM 611 T (U85853) .50 % are shown at branch points. Filled circles indicate branches that were also recovered both in maximum-likelihood (ML) and maximum-parsimony (MP) trees; open circles indicate branches that were also recovered in the ML tree, but not in the MP tree. Glaciecola punicea ACAM 611 T was used as an outgroup. Bar, evolutionary distance (K nuc ) of 0.01.
